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(54) IMAGE PICKUP DEVICE AND SHADING CORRECTION METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an image 
pickup device that properly corrects shading 
changed complicatedly resulting from the effect of a 
state of an optical system and to provide a shading 
correction method. 

SOLUTION: A relation between an incident direction 
of luminous flux to a light receiving element of a 
CCD and a correction coefficient is prepared for 
correction information (step S1 1) and the incident 
direction of the luminous flux to the light receiving 
element that is a correction object is obtained from 
a state of an optical system (step S12). Then the 
correction coefficient is obtained from the obtained 
incident direction by referencing the correction 
information (step S13) to correct an output from the 
light receiving element that is the correction object 
(step S14). Thus, reduction in an output changed complicatedly resulting from the 
effect of the incident direction of the luminous flux to the light receiving element, that 
is shading caused in an image can properly be corrected. 
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f*»t*>*iTV>*it*»?,, *IEfflA«-A7 i -7';H 4 4 
i5 iOHiET-7*^ 1 4 5 liSTfe*^- 111a (CAW1" 

^ **:co A*t7j fa t wiE^ifc t coib# * m-rmwT& 

0, -tL^coif#!4H3ffcoXT-77°S 1 1 HiJtt^lt 

[0 0 5 0] H9!4H7it'C0X'fy 7°S 2 1 COUjfECOft 
50 ffl*^ta*tia-C*& 0 01 OiilflEfflAlt^r 
-7> 1 4 4 ^/tt^Wf-^tllT^ I) , II 1 1 14 

1#IEt-7>1 4 5 S:^)t-ri.# : f*^-tllT"S>-i )o 
[0 0 5 1] HI 0 (a) (b) iXS'ti "5 

EfflAU-^r -7>1 4 4(4^i6RAMl 3 3 l*!E{|$ 
iitv>44^(0i$AStt7-y*)H6 1 (01 04 3 , 

«f* n 6 1 aj , n 6 1 bj , ri 6 1 cj , n 

6 1 dj tftto ) *^2«» (^-f- n 4 4 aj , 
n 4 4 bj Sr#t. ) £j£$tU>„ i/^ 01 1 
(a)i3J:^(b) tc^tJ: ; )(CftiE7 i -7;H 4 5 f> 
40 4oco36$MiE7 L -r;H 6 2 (HI 1^, Tl 6 
2 aj , n 6 2 bj , n 6 2 cj , n 6 2 dj * 

#to ) *b2mm iw* n 4 5 a j , n 4 5 bj 

[0 0 5 2] 2 tt«C0tfIEfflA*i-£7 : --7> 1 4 4 i 
0 f 2S$Ot§IET-7>l 4 5(4loco7'ny7l*!CO* 

[0 0 5 3 ] 40^X^7-^16 1^ 
50 pK>1 2 1 b^lbSJtSSf-l 1 1 a ^^comfilRc 
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Tfrtt 1 2 1 a <t*jRpf'bL c 0 tWmHb 

2 1 O 4 o^gCM LTit7-7*r-* f) , 
4o«f|tLTtt, * j< 7 U>Xr-ab^3t#* 1 2 1 

-eaboTg^^s^S^ti-^tti air, f 

7- W<-tffl^T TF2 2J tt'T„ ) , tiStiot 

TF6. 7 J fcV»-9 0 ) , tt<7)f£g^ft&it< 
Affi* rffiiij tv^,)fioTF2 20« 

&&\ i*te>o*3|EX*f^T-7';n 6 Hi, ft^ 
mi 2 10ft«lU*tf <sifr«tt*UJ: t)^*#ffiStL 
"CRAM 1 3 3 KffiltSft&o 
[0 0 5 4] (fIEfflAitft7 : --7*;H 4 4 
U £1% l^>Xai7H02OF7-f/n22M 

WL^mnm om&iwrtui (&t, A«tu tf 

1 1J iti, ) 7> s l2#$ft£ (H9 : Xf7 7"S3 
DofU, BIO (a) t^t^i:, WEf—7 
A'gfflgR 1 4 1 tttfitictF 2 2 OW.HJtf&t* 
S#AS=fAr-7*;n 6 1 a^i^ttja-CioTF 6. 
ycottlCMlE-r^^AWftr-^H 6 1 b£|*Jlf 
•f I) d t \Z J; , ttJST** oTFll OOT H*j-|£-f & 

3 2) o t&*?*>, #SE8£R c CiSft&F 2 2 t F 6 . 
7 tltftSt^ e^iHF 1 1 £3£igfc LTrtjft&o 
[0 0 5 5] gJv>Titt<OMt: ± *K Hi 0 ( b ) K 
^Ti?t-> S^T"*oTF 2 2 0^iC^j£1-^,^ 
AWftr-r;H 6 1 cfciVKf-C&oTF 6. 7<7) 
«!U:i*lSt4at*AiHS7— r/H 6 l d£[*j}f-t& 

fflAM7-XJH4 4b^St* U 7-7 7° S3 

3) o 

[0 0 5 6 ] y.±cofeai;J: »K iSSittjthO-eft-e 
Attr-7)H4 4a, 1 4 4 b5&*£j£$*U> 0 & 

U E»Rc fcfc* fc*aW«fclttl 
[0 0 5 7] HiEfflXStAx-7*;H 4 4CD£j3W*£7 
■f&t, 4o<7)^1ijET--7*;H 6 2frb 20 

0|§jEf-7>l 4 5# f £)££ft&o 4ooD^$tfjET- 
1 6 2 (± 4 o^Aiftt-X* 1 6 1 i:*tJS 
L*Ci5 1? , -C-tL-Tit*^ 1 2 1 oTF 2 2 

WKSk li£T**otF6. 7©ttl, iSt*oTF 

2 2 33 IIf*otF6. 7 O^l (Cft 
lSltV^„ &i3, rtt^(0*^M]Ef--7'-'H 6 2 !4 
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TRAM 1 3 3KI2S£*iTV>& 0 ico i 9 fcftSiif* 

vffriJty 1 0 0<DaL3LBf^(cff=btt^ o 
[0 0 5 8] tLT 01 1 (a) i-5 (C, i/ff* 

B#Og^<0#clK**&F 1 l*£i$U^ IfiT'ioTF 

2 2W^i;*t)St***MjEr-r^l 6 2 aiiW 
ttfit?*oTF 6. 7««,l«tJ£i-^*«iE7 i -7" 

;n 6 2 b <7)&mw.%m$:m-fz> ^tuin, t£t 

£>oTF 1 1 OttlUttJEtilliET 1 -!/* 1 4 5 a * 
&j£t& (Xt?XS34) o 4?t, HIl 1 (b) 
70 t <t 9 tc, iIt*otF2 2 <7>$!gHC#J&1-**2Mlt 
IEt-TVH 6 2 c^iUW^-e^oTF 6. 7Wf| 
WJt«t*at*1ljEf- 7>1 6 2 dO&1IIE«gr£|*l 

if -t * i i i* x 19 , Sif-e* o x f 1 1 cott.icstJS-r 

aitlEr-T^l 4 5 b*&Jg1-£ (*7-y7*S3 
5) o ±K*f- 7 7°S 3 2&v>LS 3 SO^LStt 

[0059] a±o&aicj: i), m&tm^t^h^' 

7> 1 4 5 a, 14 5 b * 5 ~2 ocoMjEfflAW-ftf— 7> 
20 1 4 4 a, 1 4 4 b 1Z#J£ LT£)£S *l& 0 

[0 0 6 0] ;«?y7*^7l 0 0 TiiMiElfttt 
LT$jEfflAltftT-7>l 4 4 t^jEy— 7*;H 4 5 
tO*a^*2«H«Hi1-*. ^LT, CCD1 1 1± 

[0 0 6 1 ] Ell 2teffifi<3^fctt;tO«!fc(::j3V> 
1 2 1 cnjtm 12 1a t A*f7fcSOT£*:+'6L 
c b tftfrfft 6iK C C D 1 1 1 OS*®^*** 1 2 
50 1 b^*»6PP|C5*^i:jiy*>*i;o*irSftt*IStf * 
TFtWLt&Zo ^97 2 0 ll±atJ£<O^I8U*v»TSIl 

3 (a) liZmtin i;7t^^L c«*ll 2 1 
ff^CiS ^ 4 * L , y** 7 7 2 0 2 liKit IC 
J3^TIH13 (b) iZTjitZl KKMrp^L ci^mi 
2 1al:iM^>*<^*t„ ifc, ?*772 0 3!± 

®^ t «it t <r> n 0*11 c is it * ft 0 mt<r>m- * ^ 

to 

[0062] 01 2 (C/Kti^ zorytfrii 
1 0 OTiigficottiUtt^o^Bt-efiTfcWit 1 '^^ 

ifl-oX, 7'n -y 7W^iillE#ir^*i6^|||(;7 , n y ? 

Tfcttl 2 1 a*>^fr^*it**^^(±lt3S<0i|feKlc|W-t- 
4HiEIAW^r-X*l 4 4 a fe i XfWEr-fPl 

4 5a Srfljffl L^ TfcJK^^L c tfim 121a (Cff^S 
o* < (ta jt c H t * AStft t- - 7*;v 
1 4 4 b£il>1tIET-7*;U 14 5b *?IJM-T-I> 0 m± 
OSfilcJ: 19, fy'?**^5 1 0 0 Tl± 2 ttS<OfijE 

50 <t >ymiEimmir^&o 
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[0 0 6 3] -mcoii tyV>XX*\t, Hi 3 

(a) izxmti.o^'Si^m^zXMIri,^^^ 

c \m>k%M 1 2 1 a/^stti£fc*b, mm-r&m 

lE'lflRfittaott^OtiEfflASt^f --/A- 1 4 4 a 
£U f fiIE'r-7-> 1 4 5 aO«i^o 
[0 0 6 4J<2.2.2 AI^[fijO|m>El7tc^1-X 
x-77°S2 l^TtSt, H6K^A*fAr 

-y^nthu 1 5 1 ^A*fAf i 5 2 z±m-rz> 

Ur '7 7"S 2 2 ) o AJtfftr- 7> 1 5 2 i (i, tffg 
BfoX-Aeft*JJ:U'«ci)co«Bi;j3v^rCCD 1 1 1 
2 1 b*f,ffffl 1 1 a f-eoSEftR 

c i^STfcmT-l 1 1 afcA»t*3fc*<Dftj|EiK» 
L c t^tttl 2 1 a ttftt-f-he tWISiSr/ftf-T' 

[0 0 6 5] 01 4fiAlt$r-7;H 5 2 ££j£1-.?> 
&a<oatLS:^1-alE^|g-c*4 0 AWif-'/JH 5 2 
(iBtJ£0 4otf5**AWAf— 7*;H 6 1 

i1\ A«-ftf--7>*ffiH51 5 1i*V>Xa-7 f l 

1) , V>Xii y M 0 2*e>IMwX- 

£\ Fll) *m§1-%> Uf77"S4 2) o 
[0 0 6 6] A*f^T-7*;l'JftiiW5 1 5 i (±$# 

LtzV> Xz.— y h oaS/^ 5> I' > Xji^ 7 1-7- 7> 
1 6 3 i#I Lti- 7 H*A « u ^WtS (*r 
77S4 3) o MRi£ft0 u ttti|S!lJ*»*4iRe» 

ftfcttli (*#Wt~li> F2 2) KTCCDl 1 1±0 
2 1 b*»fcBr5M««ttlIftfcffi1IUAIrt- 

*3t;JltO*Jfc«f»^L c ff%M 1 2 1 a t fc-ffc Sr^tflE 

"CaM, *fyM 2 l ossfei^X-AfittioSCr 

It, fr^JRSCLoo) CCDl l l^iagjMi&o^fc 
^■*»fiMfr?**o 4 is, R "J :fcfc#!RfcT 
j.- 7 u^jgg$tt-5><0(i, Tfc^l 2 1(9 

l' >Xco^lM^*f:g|5p a n coa(c J: &f^iP£§lt& £ 1 & 

[0 0 6 7] HI 5 (i > Xjx^ y l- 7 -7';H 6 3 <D 
*^W*^1-|ar*«S 0 V>Xa.=.y h-r-7;H 6 3 
COJi^-y h#^l±£&nTii&U>X;x^y M 0 2C0« 

*£^1-#-§-t?*&o X-Ajili±2lff<oi 6jiiSctcr 
^(Sl« t l'^a;7 1 6 3 Klfi&StiTV 

[0 0 6 8] Wx.{f, W^n^y^-v M02A' 

h#-t* s ro 2 J tNfcf), X-Afii* 5 T3 
0J fcR5g§*LTv>*fccofl|flbm#Sft*i, A*f£i 
f- 7>li:fflg|$ 1 5 1 iffitEoa.-? hmmn 8ui 
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r-i. oj t?**t#5e-r*. hi 5 -ditto 

[0 0 6 9] 3.-v ium%d ummt&t, 
Hi 6t;^tJ; ; ?(c«0 4ows*Alt^T-7;n 

61«H, S 19 cO^l^F 2 2t*i5 2 oo3£$A#t 
Af-7*JH6 1a, 161 c^a-7H$ft»ul: 
2£oVTI*lJfU ftfMoX-Alig-eaborF 2 20 
tii:^lStSAWf-7**l 6 1 e&-flfiH>K&J& 
-f& (Xt77'S4 4) „ Aftftl'ii, J--7M$ft 
70 * uii^tt+'^l 2 1 b^5>H»f5gOE«|R c (COfflO 
#£\ Rc = 3. 0) Utiltt 1 1 1 at: A 
*fr1-*#JK<0*H 1 2 1 aCJttJfi^Stit* 
<b> -OffiBtRc (=3. 0) ICfctt&A 0 

L/sa.-y MiijWlfl u (=-1. 0) t l n V-M 

**A#J-ftT-7';U 16 1a, 161c tfD^ti-ftiOft 

[0 0 7 0] nWWm JtU J: 1} , $ t) (DWF 6 . 
7T-*£2oo£#Aftft7--7>l 6 1 b, 1 6 1 d 

20 i:Wl&-t&A*fAT-7';i' 1 6 1 f £-B#ft||:£jaSt& 
(Xt7 7 , S 45) „ 

[0 0 7 1] i*L^2 0(75-B#fi^A#tftT 

-7*1 6 1 e , 1 6 1 f *m LTI*Uf 
U JftfjBfOX-Aftlr^o-CF 1 lC0M g vK*tlE1" 
4*&l$£Atfr3r-7> 1 5 2 ££)&-f i» {Ztv7 
S 4 6 ) o -tt(C J; ^ «f^B#<7)*^ 1 2 1 COttli: 
felt**«pf^l 2 1 b^^cO^HR c tjEStR cOfi 
■ »:A*rt-4jt3K»*JKf'lL«L c tUtMl 2 1 a t*»4 

30 [0 0 7 2] &jb\ A*fAx-7';H 5 2 ZOiS&tZlZ 
X-Afilc0 2oo«,^ (tifct,, US, tt 
it) ^Mt4**Alt^r-7;H 6 io*4e>-f-e-tL 
-TtLCDX- AfiS(co^ritt9 <7) 2 o^ttBcsg-r&lf 
4oo*$A*WlT- 7;H 6 1 S^AiSfllLrv^ 
dtLti, 2 1^8ScftOV>X^#t^# 

ab*^(±, Tt^l 2 1 ^WMtoWfaigltZ 

[0 0 7 3] <2.2.3 «IE#l5:0*tB « «t I?7x-f 
40 -f > X«E>H 7 i:*t^T7 7*S 2 2 «9®l75 s 3S7t 

^ t x jfcc xfttftMmn 150 /4 s c c d i 1 1 

L> i07n y ^O+.b^^iieit V,X<%%-$h 1 1 
tK, ^fett-AWt'S.TfcS (1-**?*>> *JtCt>'tL 
c) «<S#^*i6^ (X 7 77*S23) o 

[0 0 7 4] Hi 7(4Xry7S 2 3 wMSOilti^f: 
•tiftLHT^^o i^i. Hi 8BCCD 1 1 1 ±00 1 o 
<7>7*n 7^ 3 0 0 *0!l7F-r^H-e*l>o 

[0 0 7 5] X77XS 2 3tl±> i-f, CCD 1 1 1 
50 ±<7ii/(M*'t>l 2 lb<omW,t (0, 0) i:L^^±It 
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£-/tty? 3 0 0<7?(K><Offi« (Xs, Ys) 

■ 310i tr**^. (XfyfS 51), -?-LT, it 

tt+'Cu 2 1 b*?>i*fii3 1 o t-?<n$momM 

(■ffc*?*^ *ai2 1 a*f>l!fSi3 1 Oi-ecDffi 
St) £2£*E«tRs iLT;£i6£ (X-f vT'S 5 2) 0 
$Rii\ S!*fiM3 1 0<50&«3&* (-2 0 0, 4 0 0) 
TNfc »K C C D 1 1 1 O^S*«lFO«aco1iI (-rite 
*>, H«t:^-f) ^6. 2 5 |>m] -e&£ li, 
^iSEff R s (2 2 . 8 [mm] £&& 0 

[0 0 7 6] mm^MM i/r.\iS>;,i.Z,t, ^C, AM 
ftHttJSU 5 0^A*t^f--7';V 1 5 2 ^f.lLTSf 
SEStR s t:tt*t*53fe«?KXW1-4Jfc*o*jK+'i:» 
L e A*3tW 121 at £3£*A»W SstLt* 
(^fy/S 5 3) o Hi 6 KjjrfA 

ftfftr-7>l 5 2 Cislti-m^R c i;iatT 2. 5t 
3 . 0 t (D®X'?m*fi V\ iEfSR c ^2iSggf R s 

(=2. 8 [mm] ) T"*St^ft« (=-1. 1 

[' ] ) Z&mXMftB s t LT*i6;£> 0 

[0 0 7 7] 4*, H8*ffiv»Tft9!LfcJ:3 fc, 5tS 
ffr-fcL cttjfcHU 2 1 a*#trlo<0Hn:i&5#|*!l*|flJ 

13 1 0 tcAttt^7fc*cOAit^!&I (3&x^? MHC 

xmmw* A*f*-[fii) t#jet * - 1 a*? * * . 

13 1 0 Hfel-r^S^^cO^WAIWlS]*** 

i>;tcMu i3^xf77'si2i:fflati,i 

[0 0 7 8] H7 4 J OX'r7 7'S 2 3 K i 1} SifAtWl 

0 s f> fih b , i W*mA*fft 0 s rt ? H 6 IC^t 
A#W33lffigB 1 5 0*>t>1ijE*l 4 0 O^MflEMfclf 

4 2^ijSfc*i, HiEfflAlt^T-7';H 4 42) 

J:0 f aiET--7'^ 1 4 5 £#MLT*rif3:t 3 1 0 (Cj3 

7S 2 4) 0 HI 9I±Xt77'S 2 4 Wft#£frtiitl 

[0079] tr. assAiw* * s *£w-jro tzmmm 

lE^ScHttiSB 1 4 2 (4, Si»A«-A * s <7)WttimL 

Uf7'/s6 1) , mmxmne stne (t£t±, 

-7*;H 4 4 aiSitFliEx-y^l 4 5a*IKt4 
Ut77"S6 2) 0 ^*Att£ 8 s 

(c(±«jto^!:|lt4«jEfflAltAr-7*;u l 4 4 b 

3) 0 

[0 0 8 0] Jfclc, a^S^7tfiIEfflAltftx-7> 
(JBLT, *fc ntiEfflAWft-r-^H 4 4J tv» 

1 ) £<fciL)SI#^ft£«iE-f-7;u (£i.T> m~ nt 

Et-7>14 5J ti>% ) ^flLTiliiEii 
* s **f>tL^ (Xf 7 7S 6 4-S 6 6) o 

[0081] H2 oimmmiE^Wii^^iim Uf 



(9) 2000-236480 

16 

■y7°S 6 4~S 6 6) OJRaS:KM1-a<:J60B|-e* 

ij, i2o (a) wMm<r>%&&i 2 1 (D-mjzm 

ZytMt>'i-L c OCCD 1 1 l-^OjE^t) ©ft^-tf; 
U H20 (b) li«flfC*o-C*jR«*ORi50tt!R 

(1-£fr*>, (fjEfflAltftr-7>l 4 4 afcJ^lflE 
r-7;v 1 4 5 aWtJE-f^SO CfeSt^^S^L 
cCOCCDl 1 l'M0j£ri ? l3<D«T-£^U H2 0 

(c) I±CCD1 11 1 2 1 alcj&T^lfij^ibS 

10 [0 0 8 2] 02 0 (a) ££0* (b) K^t-M I:, 
*f^B#<7)7t*:*^L c ©£^f) Ojt^lilt^ftkfic? 

*)i>'i^^ 0 z.ix\ H2 o (c) cr^i-i^c, * 
a^-bi 2 1 b*^iifit3 1 o^t[6]^o^je^± 

0&&f£S3 2 Ol:fii>T> S20 (b) Kjpt J; K 
AM^TtSOftSe^L c 12 1a tC#LT£ 

t$A*tt e s £ttfi < tt-frt tt, i ofitt 320 i:*fi& 

t&WE%%&WET--fk\ 4 5^**i\ 
i*e*3 1 0UJtl5t*aSilS1*jEffiScfc1-4it*^* 
20 4 0 (£13 2 0 X\$W£<$lWl 3 1 0 fc H^lnJ^ibftJlCjJ* 

till 2 1 aKffi>kfcm&m<kl~li, H2 0 (b) lilt 

mxhr>xmm<r>m<r)-\m (t wiEfflAit 

A r - 7> 1 4 4 b J3 «t tFilf- 7> 14 5b 
[0 0 8 3] J£l±Oit*»i9, 

icti, i-r, H20 (b) c^-rfig3 2 0 

1 2 1 b t<OSBBt*WIEfflSgStRmt Lr*** (Xf 
•y 7S 6 4 ) o flflxlf, SiiAWft <? s 1 . 1 
50 [• ] t?*4»#t:tt, ^tiEfflA»^AT-7 , ;^ l 4 4 b 

1 [' ] i44t§coffi^tRc 

(=1.0 [mm] ) ^»EfflSg«Rmt LT**^^ 

o 

[0 0 8 4] ©If (BIT* rHEMffiHJ tv^ 
i) 3 2 0<7)mmiMmiiL.W:3 l OOJ^HC, 
[0 0 8 5] 

[an 

(MEfflgEBtRm) 
(£?PEEi8R s ) 

40 

[0 0 8 6] imtXl$L#>Z> Uf7 7S 6 5) 0 W!x 
If, «*iiRs#2. 8 [mm] > WiEfflBliR m*» 

i . o [mm] , mmum 3 1 0 <vmm (x s , y s ) 

i ! (-2 0 0, 4 0 0) T-&&^(;ii#uEffll£S3 2 
O^IS (Xm, Ym) 12 (-7 1, 14 2) t$.tbb 

[0 0 8 7] (tET-7';H 4 5 <7)&W Z<D 

KX^ho H2 1 (±MiE-r-7';H 4 5 KfeH^frTV* 
50 l>«E«|5:tJ11ii:<7)M#O^J(0-gp^H^Lf l :^<7)t l 
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hi. El 2 Hz^ttiK, }|IEt-7>1 4 5Ttt£ 

M ±KPB * * n fcfflt t WEfcft t ^fflao'it ^ittv* 

wfflFff**ffll«1-&it{cJ:*3^ MM«*Bfl9t IX 
LTft^MiE^-^l 6 2 I^Kjlfira? I* 

-2>o 

[0088] itztf-ox, $v&bittzmEmzm3 2 0 

•fSiiilBfcfcn,, -f-r-e, MiEfflfi;l3 2 0 5> 
fiits c«oltiEMift3 2 ocffirr&4ooji$i!; 
W*^ttfcftfc*Efc|fcfc1ijET- , 7*l 4 5 

HEfflffil 3 2 0 ££tt&1f jEfftRtatftlffit 3 101: 20 

6) o 112 i^t4o<o»jE«««5«c5##, mm 

(-71, 142) ejHUEEfttl 3 2 0 OHUEflSS:** 
1 . 0 6 i LT**e>ti^ 0 

[0 0 8 9] W±C^Lfc*^A|t^tf sOfSJ (H 
7 : *f ?7S2 3) £SiV t mmWE®&.<OlHb Uf 
v/S 2 4) *^T07*n 7 D mUio £ 

fc 1 S) , &7uy>r (DmmMiE&m^ib b fli (* 
TVfS 2 5) o 

[0 0 9 0] ^rco^n -7 * waBWiE«ft*««» f>*l 50 
t&*IE#Sb6*1iE$gfc1fBBgin 4 3 lei* if MM i: 

lESrfi^ tzib\zz.<n7"V9 * 7 1 0 OTMi^-S:** 

[0 0 9 1] 112 2l«IE#2££*&;&:Stf$i:fc;&^fc 
*^-<0{2« 3 3 0t:ov>T, ISHO*!ifel3 1 0 a, 40 
310b, 310c, 310d oaaSHjEfRftK*-^ 

* 3 3 0 t 310a^>L310dt £ 

IZ£ *), H2 2* (C^t^3 1 0 a, 311a, 3 3 
0, 3 1 1 d , 3 1 0 b , 311b, 330, 31 
la>SI3 10c, 3 11c, 3 3 0, 3 1 1 bJI 
§310d, 3 1 1 d, 330, 3 1 1 c OZtiftKD 
SM** J Aa, Ab, Ac, A d t LT*& £>*U> & <0 1 50 
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[0 0 9 2J *i»ffl!3 1 0 a, 3 10b, 3 1 

0 c , 3 1 0 d «r>*i>MiE«»:*»-!-*iWLK a , K b , 
Kc, KdtilidOt Lt, 

[0 0 9 3] 

[»2] 

K a -Ac+Kb -Ad+Kc • A a + K d -Ab 
Aa+Ab+At+Ad 

[0 0 9 4] \ZX^ZKi\m*ft^X\m3 3 0 (Cfi 
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T--ffr 1 5 2^ifIEfflAltftx-7> 1 4 4 **&4 
4 "5 l:UUv> 0 

[0 12 6] ±IB«cof^-e(4, *®co^J: 

4 4i3 4y f MlEf--7*;H 4 5i$i$LlX^2>i)K Ki£ 
O40C ii#co*pi91^>X-C"!4, ^Afti-ft«s# 
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